Comment  in  2011.  Here,  in  August  1981,  Peter  G.  M.  Dawe  of  Oxford  led  me  to  my  first  enunciation  of  the  flaw  in 
classical  theory  now  called  “The  Catt  Question”.  It  is  not  easy  to  see  such  a flaw  in  a ruling  paradigm. 


WIRELESS  WORLD  AUGUST  1981 

THE  DEATH  OF 
ELECTRIC  CURRENT 

Mr  Ivor  Can’s  very  interesting  article  in  your 
December  1980  issue  obviously  calls  for  some 
discussion,  since,  if  he  is  correct  in  his  analysis 
it  would  imply  that  a lot  of  our  fundamental 
teaching  in  electronics  is  wrong. 

Let  me  recapitulate  first,  simply,  on  the  Nor- 
mal theory  of  electric  current  flow.  It  is  now 
widely  taught  that  in  the  following  circuit  the 
electric  current  consists  of  a flow  of  electrons, 
between  adjacent  atoms  which  make  up  the 
material  of  the  wires;  the  electrons  either  carry-  j 
ing,  or  being,  elements  of  electric  charge.  The 


1 joule  /coulomb /second 


e.m  f s 1 volt 


Energy  converted 

to  heat  at 
1 joule  /second 
= 1 watt  in 
resistance 


1 ohm 


1 coulomb /second 
= 1 ampere 

charges  are  given  energy  by  the  electromotive 
force  of  the  battery,  such  that  if  1 coulomb  (6,24 
x 10 IR  electrons)  of  charge  is  raised  through  a 
potential  difference  of  1 volt,  it  acquires  1 joule 
of  energy;  which  is  then  expended  when  the 
current  (rate  of  flow  of  charge)  flows  through 
the  external  circuit  resistance.  If  the  charge  is 

flowing  through  the  wire  at  1 coulomb/s,  then 
the  current  is  said  to  be  1 ampere,  and  the 
resistance  of  the  circuit  would  be  1 ohm;  while 
the  energy  of  the  current  would  be  dissipated 
(e.g.  converted  into  heat)  by  resistance,  at  the 
rate  of  1 watt,  or  1 joule/s. 

It  would  seem  from  the  successes  we  have 
had,  for  example,  in  making  colour  television, 
radio  and  stereo  systems  available  to  so  many 
people,  that  these  circuit  fundamentals  must  be 
quite  a valid  and  useful  way  of  thinking.  I am 
also  at  a loss  to  sec  how  Mr  Catt  can  develop  his 
theory  of  the  battery  and  resistor,  with  the 


energy  current’  entering  the  resistor  sideways 
(on  p,  80,  December  issue)  into  giving  such 
useful  quantitative  concepts  as  the  above  circuit 
does;  but  maybe  he  doesn’t  want  to,  at  present. 
It  would  seem,  however,  that  he  is  at  least 
asking  us  to  lay  aside  our  hypotheses  about  the 
existence  of  protons,  electrons,  and  therefore 
presumably  even  atoms;  for  we  are  told  that 
electric  charge  does  not  exist,  and  nothing  flows 
in  a conductor.  This  could  indeed  be  revolu- 
tionary. 

Asa  philospher,  I am  only  in  sympathy  with 
Mr  Catt’s  initiative.  Although  I can’t  really  fol- 
low the  flight  of  his  imagination  at  present,  I 
have  argued  elsewhere  (“Mind  & Machine,” 
The  Listener,  Oct.  17th,  1963)  that  the  concepts 
and  inventions  of  physics,  and  indeed  the  Uni- 
verse itself,  should  be  understood  in  terms  of 
the  concept  of  imagination,  e.g.  of  the  writing  of 
scientists,  and  not  vice  versa.  My  attempt  to 
argue  this  viewpoint  however,  i.e.  that  scientific 
knowledge  does  not  have  to  be  taken  literally  as 
ultimate  truth,  was  not  very  well  received,  and  I 
was  accused  of  ‘dangerous  obscurantism’.  It 
may,  I suppose,  one  day  be  possible  to  explain 
the  ‘imaging’  or  ‘imagining*  function  of  the 
brain  in  physical  concepts.  However,  although  I 
wish  Mr  Catt  every  success  in  developing  his 
imagination  and  new  theories,  I think  he  should 
be  warned,  or  reminded,  that  the  imagination  of 
scientists  does  have  to  be  supported,  or  tested, 
by  observations  and  experiments.  In  short,  it 
seems  that  he  may  be  unwise  in  reviving  a Hea- 
viside theory,  published  in  1892,  and  in  quoting 
J.  A.  Fleming  (1898)  and  Clerk  Maxwell  (1831- 
1879),  who  lived  before  the  discovery  of  the 
electron  (1897),  through  the  experiments  of  J.  J. 

Thomson,  had  become  well  known  and 
accepted. 

Peter  G.  M,  Dawe 
Oxford 


The  author  replies: 

!Mr  Dawe  s recapitulation,  para.  2,  deals  with  a 
so-called  “steady  state”  situation.  Conventional 
theory  covers  for  these  quite  well;  it  was  de- 
veloped for  that  purpose.  However,  conven- 
tional theory  cannot  cope  with  the  transient 
condition,  as  we  shall  see.  Consider  the  situation 
lA  nanosecond  after  we  dose  the  switches  in  the 
diagram  below. 


C.a.M 
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A voltage-current  step  has  advanced  three 
inches  to  the  right.  Behind  the  step,  there  is  a 
voltage  drop  between  the  wires.  The  E lines 
must  terminate  on  electrons  in  the  lower  wire.  It 
follows  that  behind  the  step  the  lower  conductor 
contains  more  electronics  per  inch  than  is  con- 
tained in  the  uncharged  section  ahead  of  the 
step.  ; 

As  the  step  advances  further  forward,  extra 
electrons  must  appear  in  locations  such  as  a to 
terminate  the  new  E lines  involved  in  thci 
voltage  difference  which  now  exists  in  the  next 
inch  of  transmission  line. 

Where  does  the  electron  come  from  to  fill  the 
next  gap  a as  the  step  front  advances  forward?  It 
cannot  be  one  (say  (3)  from  behind  the  step, 
because  this  electron  is  not  travelling  at  the 
speed  of  light.  For  (3  to  arrive  at  location  <*  in 
time,  it  would  h^ve  to  travel  at  the  speed  of 
light,  since  the  voltage-current  step  is  travelling 
forward  at  the  speed  of  light  (for  the  dielectric). 
A central  feature  of  conventional  theory  (N  or 
H)  is  that  the  drift  velocity  of  electric  current  is 
slower  than  the  speed  of  light.  Therefore 
Theory  N,  where  electric  current  is  the  cause 
and  E x H field  an  effect,  breaks  down  for  the 
simple  reason  that  a cause  travelling  slower  than 
the  speed  of  light  cannot  create  an  effect  travel- 
ling at  the  speed  of  light.  It  seems  clear  that  if 
we  retain  a dualistic  theory  (N  or  H),  the  pre- 
sent discussion  forces  us  to  conclude  that 
Theory  H obtains;  the  cause  must  be  the  E x H 
field  in  the  dielectric,  energy  current,  which 
does  travel  at  the  speed  of  light,  and  the  slower 
electric  current  in  die  wire  is  merely  an  effect  of 
that  cause. 

I would  agree  with  Mr  Dawe,  para.  3,  that 
practical  success  would  tend  to  indicate  that  our 
fundamental  theory  is  sound.  However,  coun- 
ter-instances abound.  Lacking  sound  theory, 
the  Romans  still  built  many  impressive  bridges. 
Like  Mr  Dawe,  I shall  use  whatever  suits  me  to 
calculate  dissipation  in  resistors,  etc.  We  do  not 
have  to  use  the  theory  we  believe,  when  it  is 
inconvenient,  rather  than  travel  by  another 


more  convenient  path  in  our  day-to-day  affairs.  ; 
Calculation  of  the  steady  current  from  a (car) 
battery  to  a resistor  (car  headlamp)  will  not 
become  the  stamping  ground  for  theoretical 
discord.  Similarly,  I think  quite  happily  about  , 
how  to  avoid  “losing  the  cold”  in  my  deep 
freeze.  There  is  a time  and  place  for  theories. 
The  policeman  who  charges  you  with  driving  : 
without  due  care  and  attention  should  not  have 
to  bother  with  Newton’s  Laws  of  Motion,  and  is 
not  charging  you  for  ignoring  them. 

With  regard  to  the  last  paragraph,  the 
electron  is  not  necessary  (indeed,  it  creates 
major  problems)  in  explaining  the  passage  of  a 
TEM  step  guided  between  two  conductors. 
Should  it  be  necessary  in  other  situations,  it  can 
be  expected  to  turn  out  to  be  a standing  wave 
energy  current.  This  was  proposed  by  Schro- 
dinger.  Jennison’s  design  of  such  a structure 
( Wireless  World  June'  1979,  pages  45-47)  goes 
wrong  because,  like  so  many  others,  he  is 
trapped  within  the  conceptual  confines  of  the 
sine  wave.  Once  you  drop  the  sine  wave,  it  is  not 
difficult  to  construct  an  “electron”  out  of 

energy  current.  (However,  it  would  then  be 
illogical  to  hold  onto  Theory  N or  Theory  H, 
since  energy  current  would  then  be  bordered  by 
energy  current  (i.e.  electrons).  Similarly , once  it  ] 
is  realized  that  a capacitor  is  a transmission  line, 
it  is  not  logical  to  retain  the  alternate  lumped  L 
and  C (transmission  line)  model  for  the  trans-  ; 
mission  line.) 

I think  the  first  part  of  the  last  paragraph,  like 
Osiander,  is  wrong.  It  is  a tragedy  that  virtually  : 
all  contemporary  scientists  are  siding  with  the 
mediaeval  church  against  Galileo.  I stand  with 
Galileo,  Bruno  and  Kepler,  but  unlike  Bruno  I j 
shall  not  be  burnt  alive  for  it.  (See  M.  Polyanyi,  j 
“Personal  Knowledge”,  RKP  1958,  pp.  145-  j 
6.)  As  to  the  second  part  of  the  last  para.,  I am 
making  discovery , not  indulging  in  imagination.  ; 
As  to  the  electron,  although  I may  allow  the 
existence  of  the  standing-wave  electron,  I find  i 
the  billiard-ball  electron  incomprehensible. 
Like  Einstein,  I do  not  accept  the  quantum. 
(Max  Born,  “The  Born-Einstein  Letters”,  Mac- 
millan 1971,  pp.  164,  168.)  However,  this  does  , 
not  bear  directly  on  Theory  C,  which  merely 
removes  the  (possibly  in  other  situations  surviv- 
ing) electron  from  the  theories  of  (a)  the  “steady 
charged  capacitor”  and  (b)  “electric  current  in  a 
wire”. 

Ivor  Catt 
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WIRELESS  WORLD  SEPTEMBER  1981 

THE  DEATH  OF 
ELECTRIC  CURRENT 

I was  pleased  to  note  that  Ivor  Catt,  in  his  reply 
to  my  letter  (March  issue),  gave  yet  another 
example  of  the  truth  of  its  principal  assertion. 
Before  dealing  with  this  latest  example  of  nit- 
picking, it  would  seem  advisable  to  tackle  the 
question  of  reality.  1 think  that  most  readers  of 
this  journal  would  agree  with  the  physical  real- 
ity of  the  phenomenon  whereby  energy 
converted  at  one  location  can  be  transferrred, 
with  or  without  the  aid  of  an  intervening 
medium,  to  a distant  location . If  you  wish  to  call 
that  electromagnetism,  then,  certainly,  electro- 
magnetism exists.  However,  to  explain  the  phe- 
nomenon we  have  developed,  over  the  years,  a 
complicated  model  which  includes  such 
concepts  or  constructs  as  E,  H,  p and  J . Since 

i 

I they  are  part  of  the  model,  these  constructs  no 
more  have  reality  than  a ventriloquist’s  dummy 
has  life.  As  a further  consequence,  any  model 
that  shows  that  electric  current  does  not  exist 
shows  nothing  more  than  that  electric  current  is 

not  needed  in  that  model. 

The  credibility  of  a model,  or  its  implications, 
can  be  a stumbling  block.  Kepler’s  problem  was 
that  the  central  construct  of  his  model  could  be 
refuted  by  the  observations  of  any  normally- 
sighted  layman  on  a fine  day!  Clearly,  the  atti- 
tudes of  electrons  to  the  implications  of  the 
electric  current  model  are  beyond  conjecture. 
Whether  we  see  the  detail  seized  on  by  Mr  Catt 
as  a problem  depends  on  how  we  model 
electrons  themselves;  if  we  see  tham  as  diminu- 
tive billiard-balls,  then  Mr  Catt’s  problem  may 
be  real,  but  if  we  use  a probabilistic  model 
things  may  not  look  so  bad.  In  any  case,  credibi- 
lity may  be  affected  by  extraneous  factors,  such 
as  religious  beliefs  (Kepler  again)  so  that  other 
means  are  used  to  test  the  viability  of  a model. 

We  require  first  that  the  model  be  mathe- 
matically rigorous  (and  I have  been  led  to  be- 
lieve that  Heaviside  tended  to  be  lax  in  this 
respect)  and  then  test  the  model  in  the  light  of 


its  agreement  with  observations.  Hence,  Kepl- 
er’s model  survived  because  it  fitted  stellar  and 
planetary  observations  better  than  its  rivals. 
Similarly,  electric  current  theory  gives  results 
that  agree  well  with  observations  - 

t 

t=/0e  ^ 

gives  a close  fit  to  the  observable  effects  when  a 
capacitor  discharges  through  a resistor.  The 
finer  the  detail  of  the  agreement,  the  better  the 
model,  although  it  never  becomes  reality. 

Now  physicists  realise  that  models  can  be 
refined,  or  replaced  by  better  ones,  so  that  the 
other  test  concerns  the  predictions  of  the  model. 
What  new  facts  or  relationships  does  the  model 
offer,  and  can  they  be  tested  by  observation? 
I Note  that  a model  is  not  refined  simply  by 
making  its  structural  details  more  credible  to 
the  user,  because  of  the  subjective  nature  of  that 
assessment.  If  Mr  Catt  has,  indeed,  a bettej 
model  could  he  not  tell  us  either  where  it  gives 
better  agreement  with  known  results  or  what 
testable  predictions  it  makes?  Until  then,  I sus- 
i pect  that  most  of  us  will  continue  to  muddle 
through  with  the  current  version. 

To  end  on  a personal  note,  I would  like  to 
assure  Mr  Catt  that  there  is  no  truth  in  the 
rumour  that  it  was  I who  applied  the  torch  to 
Bruno’s  pyre. 

R.  T.  Lamb 

Post  Office  Telecommunications  Headquarters 
Milton  Keynes 
Bucks 
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WIRELESS  WORLD  NOVEMBER  1981 

Concepts  in  physics 

Although  1 work  in  the  field  ot  electronics,  I am 
by  both  training  and  inclination  a physicist,  and 
it  is  in  this  Geld  that  I have  earned  my  living  for 
the  past  thirty  years.  It  is  in  this  context, 
therefore,  that  I have  watched  with  growing 
dismay  and  dissatisfaction  the  trend  of 
theoretical  and  academic  physics  towards 
progressively  more  weird  and  seemingly 
irrational  concepts. 

As  a physicist,  one  could  look  back  with  an 
amused  tolerance  at  the  absurd  notions  of 
phlogiston  and  caloric  and  essential  spirits 
having  negative  weight,  summoned  up  by  our 
brothers  in  the  Geld  of  chemistry  at  the  end  of 
the  eighteenth  century,  in  their  struggles  to 
explain  the  phenomena  of  combustivc 
oxidation.  However,  there  is  a growing  feeling 
among  physicists  that  we,  ourselves,  may  be 
climbing  up  an  equally  absurd  gum  tree  in  our 
attempts  to  reconcile  ourselves  to  the  apparent 
constancy  of  the  speed  of  light. 

Unfortunately,  one  of  the  consequences  of  the 
acceptance  by  the  academic  establishment  in  the 
early  1920s  of  the  general  concepts  expressed  by 
Einstein  in  his  special  and  general  theories  of 
relatively,  has  been  that  there  is  an  effective 
academic  censorship  of  any  ideas  which  have 
tended  to  cast  doubt  on  the  validity  of  these 
theories. 

This  censorship  has  been  effective 
throughout  my  own  professional  carter,  and  its 
effect  has  been  such  that  any  public  expression 
of  doubts  on  the  Fitzgenild-Lorentz-Poincarf- 
E instem  sequence  of  theories  has  resulted  in  a 
minor  avalanche  of  privately  published  papers, 
from  authors  who  have  found  no  way  of 
expressing  their  views  apart  from  this. 

I have  therefore  noted  with  very  great 
approval  the  opportunity  provided  by  Wirdeu 
World,  as  a respected  journal  on  the  fringes  of 
physics,  to  authors  such  as  Essen1,  Catr , 
Dingle*  and  Wellard4,5,  and  your  other 
contributors  Aspden6,  Francksen7,  Diamond8, 
Theochans9,10'  and  Morris11,  to  express 


alternative  views  which  would  certainly  not 
have  been  permitted  publication  in  any  of  those 
journals  more  specifically  dedicated  to 
theoretical  physics. 

In  particular,  I think  that  the  stress  laid  upon 
the  conservation  of  energy,  by  Wellard  , is  one 
which  should  be  taken  seriously,  along  with  the 
implications  of  Maxwell’s  equations,  as 
discussed  by  him  — chief  among  which  is  the 
need  for  some  medium  in  which 
electromagnetic  waves  may  be  propagated. 

Even  Einstein,  who  was  not  noted  for  doffing 
his  cap  to  his  predecessors,  in  his  own  book 
admitted  that  the  concept  of  a completely  empty 

space  was  incomprehensible  to  him. 

If,  therefore,  we  assume  that  there  is  some 
medium  for  c.m.  propagation,  and  that,  in 
order  to  satisfy  the  findings  of  the  Micheison- 
Morley  experiment  it  was,  at  least  locally, 
geocentric,  it  would  seem  strange  that  we  had 
not  observed  it. 

Any  good  detective  story  writer  would  allow 
his  readers  to  discover,  in  due  course,  that  the 
thing  for  which  they  sought  had  been  under 
their  noses  all  the  time,  but  that  they  had  not 
recognised  it  for  what  it  was.  May  I suggest  that 
this  function  can  be  filled,  in  the  case  of  e.m. 
propagation,  by  the  gravitational  Geld  within 
which  we  all  must  work.  Surely  it  is  too  weak  to 
carry  any  but  the  most  feeble  modulation  as  a 
symmetrical  excursion  in  its  value,  but  perhaps 
it  is  capable  of  being  modulated”,  upwards,  in  an 
unsymmetrical  manner. 

This  would  account  for  the  otherwise 
inexplicable  duality  of  continuous  wave  vs. 
photon  propagation,  would  give  the  results 
found  by  Michelson  and  Morley,  as  well  as  that 
found  by  Fixeau,  which  people  now 
conveniently  ignore.  Moreover,  it  would  satisfy 
the  requirement  for  the  conservation  of  energy, 
since  e.m.  radiation  could  not  go  where  it  would 
be  lost. 

If  I may  attempt  a similar  debunking  of  the 
concept  of  ‘black  holes’,  to  that  offered  by 
Moms 1 1 in  the  case  of  the  twins  paradox,  I 
would  argue  that  if  a ‘black  hole’  can  form  at  all, 
the  conditions  necessary  for  it  most  certainly 
existed  at  the  centre  of  the  universe  at  the  time 
of  the  ‘big  bang’ , in  which  case  we  are  all  inside 
one  right  now. 
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Incidentally,  if  anyone , hot  a physicist,  would 
like  to  retd  ■ lucid  and  analytical  account  of  the 
revolution  of  the  relativity  theories,.  1 would 
recommend  that  by  Cull  wick  in  the  Journal  of 
th e IEE  (March  197^  pp.  172-1781 

J-  L Linstey  Hood 

Taunton 

Sofnn—t 
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The  death  of 
electric  current 

Mr  Cali  Attempt  j ip  argue  in  his  reply  to  my 
letter  in  the  August  issue  thal  the  conventional 
theory  of  the  electron  current  cannot  cope  with 
transient  conditions,  to  which  1 cannot  agree. 
He  instances  a voltage-current  step  advancing 
along  a transmission  line  at  the  velocity  of  light. 
Thit  fact,  however,  docs  not  in  the  least  require 
that  the  drift  velocity  of  the  electrons  needs  to 


be  equal  to  the  velocity  of  light  as  Mr  Can 
argues  For  in  his  pan.  i.  Indeed,  a$  Mr  Can 
agrees,  and  as  we  can  calculate  quite  simply,  the 
drift  velocity  of  the  electrons  along  ■ conductor 
is  very  slow  indeed  (in  fact,  of  the  order  of 
9dm'$  For  a IQ -ampere  current  in  a copper  wire 
of  1 mm  diameter). 

The  point  is,  surely,  that  a conducting  wire 
contains  a very  iarRc  number  of  free  electrons 

|(e.g.  for  copper,  8-5  x IG^/cu,  metre) 
physically  close  to  each  other  from  end  to  end. 
Hence,  firstly  the  electrons  transmitting  the 
wavefront  do  not  have  io  come  from  anywhere, 
since  they  are  already  present  everywhere  along 
the  wires , Secondly,  a voltage-current  step  can 
therefore  be  transmitted  at  a very  much  higher 
velocity  than  the  electron  drift  velocity  Cin  fact , 
at  the  velocity  of  light  for  the  dielectric)  for  the 
reason  that  each  individual  electron  needs  only 
CO  move  quite  slowly  for  a very  short  distance,  in 
Order  that  the  voltage-c urrem  step  can  be 
transmitted  very  rapidly  over  a much  larger 
distance,  A came  travelling  much  slower  than 

the  speed  of  light  thus  creates  an  effect 
travelling  at  the  speed  of  light. 

A simple  analogs-  often  given  in  explanation  is. 
that  of  the  transmission  of  a forward  movement 
■Jong  a line  of  trucks,  each  In  contact  wish  the 
next,  along  a railway  line.  If  a push  is  applied, 
each  truck  moves  quite  slowly  and  only  a short 
distance,  but  the  ‘step'  of  movement,  or  push,  is 
very  rapidly  transmitted  from  one  end  of  the 
line  to  the  other. 

I am  therefore  still  somewhat  at  a loss  to 
understand  what  discovery  Mr  Can  has  made, 
or  what  experiments  support  his  ideas;  I 
continue  to  find  the  ‘billiard -ball  electron'  a 
valid  and  useful  concept  in  dealing  with 
everyday  electronics  or  lelecommumcations, 
and  I would  even  suggest  that  the  refined  theory 
of  the  standing  wave  electron  is  oflittle  use,  and 
therefore  meaning,  in  sol  ving  normal  electronic 
problems  Even  in  waveguide  transmission,  the 
movement  of  electrons  needs  io  be  invoked , e-g, 

■ to  explain  the  attenuation  of  the  voltage  vector 
of  a TEM  wave  in  a padding  attenuator. 

Pfltfli“G,  M.  Dawe 

Botlpy 

Oxford 
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WIRELESS  WORLD  DECEMBER  1981 


The  death  of 
electric  current 

In  bis  September  1981  letter,  R.  T.  Lamb  seems 
to  think  that  if  he  establishes  that  we  are  merely 
discussing  a model  rather  than  a theory  or  a fact, 
he  has  also  established  that  a bad  model  is  no 
worse  than  a better  model.  When  he  writes, 

. , any  model  that  shows  that  electric  current 
is  not  needed  in  that  model,”  I would  reply  that 
the  successful  removal  of  primitives  such  as  p 
and  J from  a model  is  a major  advance.  It  is 
important  that  unnecessary  accretions  be 
cleared  away  from  a model  (cf.  Occam’s  Razor) . 
This  is  particularly  true  if  these  accretions 
create  insurmountable  difficulties  — see  my 
first  two  paragraphs,  August  1981  issue,  page 
40.  Why  hold  on  grimly  to  redundant 
primitives,  p and  J , if  they  create  the  insoluble 
problem  there  discussed?  If  Lamb  thinks 
(unlike  me)  that  a mere  model  is  in  dispute,  why 
the  tenacity? 

In  the  first  paragraph  of  his  letter  in  the 
March  issue,  Lamb  accepts  the  reciprocating 
model  for  a charged  capacitor  as  true.  This 
model,  when  used  in  the  discharge  of  a capacitor 
through  a resistor,  does  not  result  in  an 
exponential,  as  Lamb  suggested  on  page  46  of 
the  September  issue.  Using  time  domain 
reflectometry,  my  colleague  Malcolm  Davidson 
has  experimentally  established  that  when  a 
resistor  is  switched  across  a charged  capacitor 
the  result  is  a series  of  steps  (similar  to  the 
appendix  to  our  article  ‘‘Displacement  Current” 
in  the  December  1978  issue)  and  not  an 

exponential. 

Ivor  Catt 
St  Albans 
Herts 


Mr  Ivor  Can’s  assertion  (August  Letters)  that 
conventional  electromagnetic  theory  cannot 
cope  with  transients  for  which  it  was  specifically 
developed  is,  to  say  the  least,  a trifle  rich. 

Tilting  at  the  giants  of  our  great  heritage  of 
scientific  understanding  is  a useful  pastime, 
even  if  it  only  serves  to  stimulate  the  thinking  of 
others.  I think  that  Mr  Can  has  some 
fundamental  misunderstandings  of  conventional 
theory  which  is  giving  rise  to  some  difficulty  in 
having  his  own  accepted. 

A conductor  cannot  have  an  electric  field  in 
it;  the  wires  of  a transmission  line  cannot  have 
an  electric  field  along  their  length  but  Mr  Catt’s 
! August  letter  shows  a deficiency  of  charge  to  the 
right  of  his  wavefront,  a situation  which  would 
’ result  in  a field  along  the  axis  of  the  wire,  the 

i 

a rig  of  propagation  of  the  wave.  But  the  wave  is 
transverse  (TEM)  and  has  no  such  component. 

Electromagnetic  wave  theory  does  not 
consider  a wave  to  be  a column  of  electrons 
advancing  down  a wire  like  peas  down  a tube.  A 
conductor  is  a region  with  a large  number  of  free 
carriers  in  charge  equilibrium  with  fixed 
carriers;  a metal  wire  has  a large  number  of  free 
electrons  in  charge  equilibrium  with  the 
positively  charged  nuclei.  These  electrons 
interact  with  electric  potentials  external  to  the 
wire  in  a manner  described  by  the  equations  of 
Maxwell.  This  can  be  verified  experimentally. 

Mr  Catt’s  crude  model  is  thus  fundamentally 
wrong.  The  model  of  a wire  full  of  free  carriers 
is  also  quite  crude  but  at  least  it  is 
fundamentally  correct*  In  this  model  it  is 
reasonable  to  describe  the  wavefront  as  the 
dividing  line  between  that  region  where  earners 
have  started  to  move  and  that  where  they  are  not 
yet  disturbed  by  the  approaching  wave.  It  is,  of 
course,  fairly  common  knowledge  that  the 
approaching  wave  is  external  to  the  conductor 
(it  cannot  be  inside,  see  above)  and  it  influences 
the  surface  charges  first  (skin  effect). 

Mr  Catt’s  contributions  on  e.m.  theory  are 
shot  through  with  misunderstandings  of  the 
same  sort.  In  March  1979  he  quotes 
conventional  theory  (using  displacement 
current)  as  requiring  two  components  for 
charging  a transmission  line,  i+dD/dt  (p.  68) 
where  i is  the  line  charging  current  and  dD/di  is 
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the  Maxwellian  displacement  curtem.  Bin  the 
I ine  charging  (Mirren  t is  [he  displacement 
current  according  to  Maxwell's  laws ; it  it  i 

nonsense  double  them  up. 

In  July  1979 ("The  Heaviside  Signs!")  he 
defines: 

and  then  goes  on  to  derive: 

S-VF  f- VF  - £=sc 

all  nonsense-  Why?  Because  ET  H and  B are  all 
veciois  andpi  and  t are  scalars,  Surely  he  knows 
(hat  they  cannot  be  equated? 

Maxwell's  laws  are  Concerned  with  electric 
and  magnetic  fields.  In  Mr  Can's,  charge 
appears  to  give  rise  to  neither.  Will  he  be 

announcing  (he  death  of  electric  charge  next? 

Dermod  X O'Reilly 

Antwerp 

Belgium 

JANUARY  m2  . 

Concepts  in 
physics 

1 have  mixed  feeling  about  J . L.  Unsley  Hood  s 
letter  in  the  November  J98l  issue  bussing  the 
prevalent  censorship  of  any  ideas  which  have 
tended  to  cast  doubt  on  the  validity  of  orthodox 
theories. 

The  self-appointed  guardians  of  the  faith, 
who  have  arrogated  to  themselves  the  right  to 
stop  me  from  publishing  in  any  learned  journal 
in  Britain  and  the  USA  by  means  of  the 
refereeing  system,  are  today  an  extremely 

ignorant . arrogant  bunch  in  the  fields  of 

re.duvity  and  electromagnetic  theory.  Oh  the  ; 
other  hand,  the  fact  that  one  is  a dissident  does 
not  necessarily  mean  that  one  is  competent  , and  , 
unfortunately  one  at  least  of  die  suppressed 
dissidents  has  failed  completely  to  understand 
his  subject.  I only  wish  the  lines  were  more 
dearly  drawn  beieeen  the  goodies  and  the 
baddies. 

Ivor  Can 

St  Alt>HH$ 

H*rt$ 


WIRELESS  WOfll-0  FEBRUARY  1982 


The  death  of  electric 
current 

Dentiuod  J,  O'Reilly » whose  letter  was 
published  in  the  December  19®  1 issue  under  the 
title  "The  death  of  electric  current" , must  have 
missed  my  article  under  that  title  in  the 
December  1980  issue,  I wrote*  "Electric  charge 
does  not  exist  according  to  Theory  C,"  and  ycl  a 
year  later  Mr  O'Reilly  writes*  ' Will  (CattJ  be 
announcing  the  death  of  electric  charge  nenV' 

In  his  third  paragraph  Mr  O'Reilly  snacks 
what  I believe  to  be  my  accurate  statement  of 
the  conventional  theory.  Surely  he  should  be 
defending,  not  attacking*  “our  great  heritage  of 
scientific  understand  in  p ‘ ’ ? 

In  paras,  4 and  5,  O'Reilly  makes  the  same 
mistake  as  Da  we  made  in  the  November  J98I 
issue*  page  55.1  wrote  about  the  additional 
charge  on  a wire  after  the  passage  of  the  step, 
and  did  riot  mention  the  timmii.  (See  tf-Tf' 
August  1981*  page  40,  pars.  3)“-  . . extra 
electron t,  must  appear  (in  on  (he  wire]11,  not 
{extra)  current  must  flow, 

A;  io  para.  6*  if  r and  dD-'dr  are  one  and  the 
same  thing,  then  does  it  flow  in  direction  BB  (i) 
or  in  direction  BC  (dDdr)?  One  current  cannot 
flow  in  two  directions  at  the  same  time. 

Para,  7, 1 wonder  whether 


were  nonsense  in  Professor  Bell's  article, 
l inclrn  World  August  1979,  page  44?  Or  are  the 
defenders  of  classical  electrodynamics  allowed 
to  write  Such  stuff,  but  it  becomes  nonsense 
when  written  by  a dissident? 

IvqrCatt 
St  Alban? 

Herts 
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WIRELESS  WORLD  APRIL  1982 

THE  DEATH  OF 
ELECTRIC  CURRENT 

Ivor  Can's  latest  letter  suggests  that  some 
progress  has  been  achieved  in  as  uphill  struggle, 
for  he  seems  to  acknowledge  that  we  are  discus* 
ring  models  of  reality  and  not  reality  itself. 
However,  there  is  some  way  still  to  go,  for  he 
to  regard  models  as  “true*’  or  otherwise. 
Models  can  be  bad  or  good  or  better  in  relation 
to  their  accord  with  observation,  but  never  true 
or  false.  So  it  is  fatuous  to  assert  that  a model 
shows  that  electric  current  does  not  exist. 

Certainly,  there  is  much  to  be  said  for  keep* 
mg  models  simple,  but  I think  that  other  corre- 
spondents have  shown  that  the  “insurmounta- 
ble difficulties”  introduced  by  p and  3 exist  only 
in  Mr  Catt’s  mind.  Further,  simple  models  are 
not  always  best:  albedo  measurements  had 
shown  the  shortcomings  of  the  green-cheese 
model  of  the  moon,  long  before  Armstrong  ar- 
rived to  test  the  flavour! 

I was  interested  by  Mr  Davidson’s  achieve- 
ments with  discharging  capacitors,  but  I suspect 
that  those  of  us  not  fortunate  enough  to  have  a 
capability  for  time-domain  reflectametry  will 
continue  to  use  the  exponential  model.  This 
model  does  have  a shortcoming  in  that  it  sug- 
gests rhat  the  discharge  current  continues  for  an 
infinite  time,  whereas  observation  shows  that  it 
does  not.  Of  course,  if  we  use  an  electric  current 
model  we  can  account  for  this  by  supposing  that 
the  discharge  current  becomes  submerged  in  the 
noise,  currents  generated  by  random  motion  of 
the  elections  within  the  conductors.  Pre- 
I sumabty  there  is  a means  of  describing  the  effect 
i using  an  e.m.  wave  model? 

R.  T.  Lamb 

College  of  Engineering  Studies 
: British  Telecom 


WIRELESS  WORLD  MAY  1982 


THE  DEATH  OF 
ELECTRIC  CURRENT 

Ivor  Catt’s  letter  in  the  February  issue  only 
serves  to  illustrate  the  deficiences  in  his 
knowledge  of  mathematics  and  conventional 
EM  theory  and  the  confusion  of  his  own  theory. 

Can  he  not  see  that  EIH**  Vp/c  is  wrong  and 
is  right  for  mathematical  reasons? 
There  is  indeed  a small  chance  that  the  latter 
does  not  describe  correctly  the  true  physics  of 
magnetism  but  at  least  it  is  dimensionally 
sound. 

His  difficulty  with  step  waveforms  on  trans- 
I lines  becomes  clearer.  Of  course  the 

conduction  and  displacement  currents  are  both 
present  in  the  line  together,  but  only  as  the  wave 
advances.  The  displacement  current  dD/dT  is 
I associated  with  the  wave  front  only  (D  is  con- 
stant elsewhere).  If  the  wave  teaches  a (correct) 
resistive  termination  dD/dT  ceases,  the  step  is 
terminated  and  the  resistor  begins  to  absorb  the 
energy  in  the  wave.  It  is  precisely  because  the 
displacement  current  flows  across  the  transmis- 
I sion  line  that  the  wave  is  called  a transverse  EM 
wave  and  the  displacement  current  is  distinct 
from  the  conduction  current.  The  energy  asso- 
ciated with  the  displacement  current  is  stored 
and  can  be  recovered  later  (cf.  radar  pulse  gen- 
erators). It  can  be  seen  from  Mr  Catt’s  own 
illustration  (Fig.  3,  p.68  March,  1979)  that  the 
B vector  (dB/dT)  and  the  displacement  current 
vector  (dD/dT)  are  at  right  angles,  therefore 
E xH  is  purely  reactive.  This  is  analogous  with 
reactive  power  (VAr),  where  current  and  voltage 
are  90°  out  of  phase.  The  H vector  associated 
with  the  conduction  current  is  also  at  90°  to  the 
E field  and  again  no  energy  is  dissipated;  the 
power  flow  is  in  the  direction  of  the  conduction 
current.  In  a third  case,  the  transmission  line  is 
resistive  and  there  is  a component  of  the  E field 
along  the  line  in  a direction  opposite  to  the 
current  flow.  Here  some  of  the  power  is  dissi- 
pated. 
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Mi  Catt  i«  funbtr  confuted  with  npid  w> 
ehcoic  chuic.  The  existence  of  tlKtiit  claiRt 
ia  not  * theory;  it  it*  feet  like  the  sun  end  coal  is 
South  Wale*.  Since  one  of  the  nuuui'eitationi  of 
electric  charge  is  electric  potential , any  theory  of 
electric  wives  lh>SL  dispense*  with  electric 
charge  niut  be  rubbish.  It  ti  the  objective  of 


EM  theory  to  explain  the  vxnoua  Binifrton™ 


Mr  Cett's  methanitM  ie  wrong,  he  <k»  n;-': 
understand  the  ippliadcn  of  vectors  to  TfcM 
wives  uui  be  does  m*  dtsdng^sh  fret  from 

theory,  * ...  „ 

I'm  lorry  if  he  behoves  bis  vtnwn  oiMiiwcjJ 

i*  coneeti  it  i*n't,  If  be  »»  right  in  bis  belief 

BOfllE  rhangfcS  WtiUl d IPiittd  bt  *™ 

wrniSd  DOI  work. 

Dcrmod  O’RfiUVj 
Antwerp, 


WERE  LESS  WORLD  JULV  1902 

THE  RIGHT  FORMULA 

I have  been  reading  with  considerable  fascial* 
Lon  the  virions  controversies  about  basic  theory 
in  your  letters  pages,  ‘Death  of  Electric  Cur- 
rent', ‘Einstein  was  Wrong"  and  ‘Electromag- 
netic Units'*  to  name  but  forte, 

No  one  seems  to  acknowledge  foe  fact  fo«  ill 
such  ‘theories’  are  purely  human  artifacts*  de- 
signed to  make  predictions  of  foe  way  things 
work!  Such  equations,  when  n comes  down  to 
it,  have  to  obey  one  rule  - do  they  give  sensible 
answers,  given  the  measuring  iedinitluB  open 
» foe  one  wishing  to  design  a piece  of  appara- 
tus* 

tJFe  nie  ohms  volts,  amps  and  unit  of  charge, 
not  because  such  units  would  mean  anything  to 
a sciential  from,  say,  Betelgcuse,  but  W that  we 
can  iel!  what  will  happen  if  change*  are  made. 
But  any  working  (hands-on)  engineer  will  sell 
you  that  even  foe  simplest  of  devices  can  display 
some  very  odd  behaviour'  The  crick  is  to  use  the 
‘right’  formuLa ! Ask  any  engineer  if  be  can  name 
a tingle  tr  it -book  which  will  invariably  give  the 
correct  answers  to  whatever  he  needs  to  know!  ] 
can’t,  and  I doubt  if  any  can  — no  matter  how 
’simple'  his  needs! 


Does  Mr  Can  find  his  theories  enable  him  to 
do  better  design  work?  I very  much  doubt  it!  In 
diy  experience  of  designers , all  have  'private' 
data  notebooks  without  which  foeir  jobs  would 
collapse.  So  whilst  arguments  about  ilAiu  art 
interesting,  no  final  formulae  can  or  ever  will 
exist.  So  far  as  Einstein  is  concerned  foe  whole 
ihtng  hinges  upon  whether  any  object  with  mass 

can  mow  at  a relative  speed  (to  that  of  the 
universe)  greater  than  the  velocity  of  pho- 
tons- The  answer  is  less  dcwcut  than  physic- 
ists would  have  us  believe.  Indeed,  at  this  very 
moment  I am  informed  foat  Certain  objects  have 
been  observed  by  astronomers  that  may  be 
moving  faster  than  Lightwaves,  Information  is 
scanty  and  I have  no  references  I can  quote. 

Incidentally.,  if  atomic  particles  moving  near 
foe  speed  C do  get  heavier,  how  come  wires 
don’t  Weigh  heavier  when  current  flows?  (Yes 
- I know  the  'peas  in  a drainpipe'  analogy,  hut 
a moment’s  thought  will  disclose  that  whilst  foe 
electrons  may  not  move  very  far,  they  have  to 
have  peak  speeds  approaching  C when  they  ‘bo- 
unce', for  foe  impulse  cannot  move  faster  than 
foe  peak  speed  of  the  ‘peas’  — ask  Steve  Davis!) 
Ronald  G.  Young 
Peace haven 
East  Sussex 

Wl  RE  LE  SS  WQH  LD  AU  GU5  T 1 MI 


THE  DEATH  OF 
ELECTRIC  CURRENT 

After  Dmnand  O'Reilly's  second  blistering  at- 
tack, May  1982,  perhaps  Ivor  Can  should  slink 
away  with  his  tail  between  his  legs. 

Then  discussing  a TBM  wave,  it  is  common 
practice  to  use  foe  formula  O’Reilly  objects  lo. 

Sec  for  instance  Bell,  WVririj 
Worldy  August  IW5,  page  44,  and  also  A-  F. 
Kip*  "Electricity  and  Magnetism”,  page  332, 
equation  U,)4  Kip  use*  foe  popular  conven- 
tion, where  vector*  are  written  m hold  type  and 
foe  amplitudes  of  vector*  art  written  m faint 
type.  In  Wtrdtu  HFbrid,  July  1979,  page  73,  foe 
diagram  immediately  above  my  equation  (a)  foat 
O’Reilly  objects  to  makes,  it  dear  that  ampli- 
tudes are  being  discussed. 


Para.  3.  Where  is  it  said  by  anyone  but 
O’Reilly  that  a wave  is  called  transverse  EM 
because  displacement  current  flows  across  it? 

On  the  contrary,  a wave  is  described  as  TEM 
because  E (not  dD/dt)  and  M are  transverse. 
dD/dt  has  nothing  to  do  with  it,  and  will  not 
even  exist  in  the  case  of  a steady  TEM  signal. 
O'Reilly  makes  this  very  point  earlier  in  the 
,same  paragraph,  that  the  bulk  of  a steady  TEM 
wave  contains  no  displacement  current. 

Following  your  publication  in  the  December 
1980  issue  of  my  article  ‘Death  of  electric  cur- 
rent’, you  published  a letter  by  R.  T.  Lamb  and 
my  reply  to  his  letter,  both  in  the  March  1981 
issue.  The  following  quotations  from  my  reply 
show  that  I found  Lamb’s  letter  muddled;  j 

“I  think  Mr  Lamb  has  reversed  physicists 

and  engineers.  

“Lamb  seems  to  call  Theory  N ‘the  current 

model’  and  Theory  H ‘e-m  theory’.” 
i a^H  himself  wrote,  among  other  thing?;  i 

“This  is  a broad  generalization  and,  like  all  | 
such,  has  exceptions,  so  please  don’t  rush  to 
quote  them  at  me!’1 

You  then  published  R.  T.  Lamb’s  reply  to 
my  reply  in  September  1981*  Here  the  P™ 
really  thickens*  For  instance,  I have  no  idea 
what  “principal  assertion”  he  refers  to  m his 
first  sentence: 

“I  was  pleased  to  note  that  Ivor  Catt,  in  nis 
reply  to  my  letter  (March  issue),  gave  yet 
another  example  of  the  truth  of  its  principal 

assertion  - 1 * 

Presumably  he  is  promoting  a particular 
philosophical  position  in  the  matter  of  theory,  , 
fact,  hypothesis,  truth  and  so  on.  If  he  is,  then  | 
he  should  give  us  references  to  the  originator  of 
his  philosophical  view,  or  if  it  originates  with 
himself,  he  should  state  it  clearly . 

Which  model  of  Kepler’s  is  he  discussing  m 
his  second  paragraph,  September  1981,  when  he 
says; 

“Kepler’s  problem  was  that  the  central  con- 
struct of  his  model 

There  should  have  been  more  information,  or 
reference  to  the  literature  where  the  particular, 
activity  of  Kepler  is  discussed.  Lamb  may  be 
talking  about  the  ellipse,  or  the  Harmony  of  the 
Spheres,  or  something  else.  Again,  we  see 
Lamb’s  ability  to  pitchfork  confusion  into  a 

discussion. 


In  the  December  1981  issue,  you  published 
my  reply  to  Lamb’s  September  letter.  Then  in 
April  1982  you  published  his  reply.  Again, 
Lamb  confuses  the  issue.  Even  though  in  my 
latest  reply,  December  1981, 1 wrote,  “If  Lamb 
thinks  (unlike  me)  that  a mere  model  is  in 
dispute,  why  the  tenacity?”.  Lamb  comes  back 
with  the  reply,  April  1982;  “ . . . jlyor  Catt] 
seems  to  acknowledge  that  we  are  discussing 
models  of  reality  and  not  reality  itself.” 

A dialogue,  or  debate,  between  two  parties  is 
of  little  value  if  the  debaters  ignore  what  the 
other  man  is  saying  . 

Lamb’  s apparent  assertion  in  paragraph  three 
that  it  can  be  experimentally  established  that 
RC  discharge  current  does  not  continue  for  ever 
I find  astonishing.  Also,  in  the  last  sentence  of 
thflf  paragraph,  what  does  he  mean  by  “an  e.m. 
wave  model”?  Is  that  phrase  yet  another 
misnomer  for  a theory  of  mine?  I don’t  know.  I 
always  name  my  theories  clearly. 

In  his  second  paragraph,  April  1982,  it  is 
unacceptable,  because  muddling,  if  he  does  not 
clearly  specify  which  “other  correspondents 
have  shown  that  the  “ ‘insurmountable  diffi- 
culties’ introduced  by  p and  J exist  only  in  Mr 
Catt’s  mind.”  No  one  has  retrieved  classical 
ffcctfninggn«»mm  from  the  death-blow  dealt  to 
it  by  the  question  in  my  letter  of  August  1 98 1 . It 
is  of  crucial  importance  to  establish  whether 
electromagnetism  collapsed  in  August 
1981,  so  1 am  wiHing  a personal  request  to  each 
of  the  following  experts  to  submit  an  answer  to 
Wireless  World ; Professors  Mott,  Dirac,  Salaam, 
Brown,  Lindsay,  Bleaney,  Gosling  and  Mr  G. 
G.  Scarrott. 

The  internal  contradiction  in  classical  electro- 
magnetism is  contained  within  this  set  of  ax- 
ioms; 

1)  A transverse  electromagnetic  wave  (TEM) 
travels  without  change  at  the  speed  of  light 
in  a vacuum,  guided  by  two  perfect  conduc- 
tors. 

2)  Lines  of  electric  flux  terminate  on  electric 

charge.  (This  is  one  of  Maxwell’s  equa- 
tions.) 

3)  Electric  charge  cannot  be  created  or  des- 
troyed. 
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“The  internal  contradiction  ....  “(  above)  starts  the  first  clear  statement  of  “The  Catt  Question”.  (Do  a Google  search 
for  “pepper  frs”.)  This  is  the  first  fundamental  flaw  in  classical  electromagnetism  after  the  paper  “Displacement 
Current”  in  December  1978,  here  at  page  34.  Then  there  was  a delay  of  thirty  years  before  further  flaws  were  pointed 
out.  The  response  to  “Displacement  Current”  and  “The  Catt  Question”  has  been  minimal.  - Ivor  Catt,  August  201 1 . 


4)  Electric  charge  travels  slowly  in  a conductor  , 
significantly  slower  than  the  velocity  of 
light  in  a vacuum. 

Now  consider  a TEM  voltage  step  travelling 
to  the  right  between  two  perfect  conductors. 

Behind  the  step)  the  D lines  from  the  upper 
(more  positive)  conductor  terminate  in 
electrons)  n per  cm  length  of  conductor,  in  (on) 
the  lower  conductor.  These  electrons  are  in 
addition  to  the  electrons,  m per  cm,  which  neu- 
tralise the  holes  in  the  molecules  of  the  lower 
conductor. 


V 


OV 


n+m  electrons  ■ j » m electrons 
per  cm  • per  cm 


Ahead  of  the  voltage  step,  m electrons  per  cm 
length  of  lower  conductor  are  present,  neutralis- 
ing the  holes.  During  the  next  ‘/so  nanose- 
cond, the  voltage  step  moves  forward  by  1 cm 
(approx.),  so  that  n new  electrons  appear  in  this 
section  of  the  lower  conductor,  to  terminate  the 
newly  appearing  tubes  of  D flux  between  the 
two  conductors.  Where  do  they  come  from?  Not 
from  the  upper  conductor,  because  by  defini- 
tion, displacement  current  is  not  the  flow  of 
electrons.  Not  from  somewhere  to  the  left,  be- 
hind the  voltage  step,  because  such  electrons 
would  have  to  travel  at  the  speed  of  light  in  a 
vacuum. 

Ergo,  classical  electromagnetism,  which  for 
this  purpose  includes  both  Theory  N and 
Theory  H,  is  dead. 

Ivor  Catt 

C.A.M.  Consultants  i 

St.  Albans 
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THE  RIGHT  FORMULA 

Two  points  of  information-  First,  regarding  Mr 
Young’s  letter  in  the  July  issue  “The  Right 
Formula”,  the  super-luminal  velocities  he 
mentions  in  astronomical  objects  are  adequately 
explained  as  illusions  created  by  high-energy 
h«>Tn  phenomena  (see,  for  example,  Scientific 
American  June  1982). 

Secondly,  having  consulted  several  diction- 
aries of  a range  of  authorship,  even  one  dating 
back  to  1932  (NuttalTs  Popular  Dictionary  of 
the  English  Language),  I find  that  every  one 
gives  the  pronunciation  of  “patent”  as  being 
acceptable  with  either  long  or  short  “a”.  I object 
to  Mr  Fox’s  tone  in  his  article  in  the  same  issue 
and  will  continue  to  pronounce  “patent”  similar 
to  “latent”. 

K.  Wood, 

Ipswich, 

Suffolk 


Ronald  G-  Young  of  Peacehaven  asks  in  his  July 
1982  Letter  to  you  “How  come  wires  don’t 
weigh  heavier  when  current  flows?”  In 
Einstein's  Special  Theory  of  Relativity  one  of 
the  end  results  is  that  mas;  is  energy,  gravity  is 
acceleration  and  time  is  space.  Units  of  mass 
and  units  of  energy  are  therefore  related  and  it 
comes  about  that  1 gram  is  9 x 1020  ergs. 

Now,  if  one  passes  1 amp  through  a wire  of 
resistance  1 ohm  with  a potential  difference  of  1 
volt  the  energy  required  to  do  so  is  1 watt, 
which  is  equal  to  10 'ergs  per  second. 

According  to  physicists,  1 gram  is  equivalent 
to  9 x 1020  ergs.  Now  107  ergs  are  expanded  by 
6.2  x 101®  electrons  per  second  and  this  corre- 
sponds to  a mass  of  1. 1 x 1014  grams  per  second. 
The  confusion  between  mass,  amps  and  ergs  lies 
in  their  “Relativity”  and  different  frames  of 
reference  perhaps.  One  may ' measure  the 
Hltfina  of  a star  from  earth  in  feet,  miles, 
seconds  or  light  years  or  even  angles.  Mass  is  a 
measure  of  resistance  to  a change  of  velocity. 

O.  B.  Balean, 

Chatham, 

Kent 


C.A.M, 
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In  July,  R.  G.  Young  wrote,  . ...  nil  sucn 
‘theories’  [e.g.  Theory  C,  WW  Dec.  1980]  are 
purely  human  artifacts,  designed  to  make 
predictions  of  the  way  things  work!” 

Young  is  describing  the  reigning  philosophy 
in  science  today,  called  “instrumentalism”  by 
Karl  Popper,  see  “Conjectures  and  Refuta- 
tions”, RKP,  1963,  plOO.  As  Popper  says  on 
page  101 , instrumentalism  is  used  in  a defensive 
mood  - to  rescue  the  existing  theory.  The 
instrumentalist  view  is  that  the  winning  theory 
is  the  theory  which  has  produced  practical  re- 
sults, and  that  since  there  is  no  such  thing  as 
absolute  truth  (which  last  remark  is  held  to  be 
absolutely  true!),  we  should  not  modify  our 
theories  if  they  are  serving  well  enough. 

The  flaw  in  the  instrumentalist  argument  is 
that  the  decision  on  whether  the  old  theory 
serves  well  enough  is  a value  judgement  based 
on  experience,  and  if  (as  is  the  case)  the  guardi- 
ans of  the  faith  - professors,  lecturers,  Nobel 
prize  winners  and  text  book  writers  - have  no 
experience  of  high  speed  logic  (and  have  never 
ii«wi  a sampling  oscilloscope),  they  will  reject  1 
(and  in  my  case  suppress)  theories  which  help  in 
that  field.  Instrumentalism  is  the  philosophical 
rationale  for  a general  clamp-down  on  progress 
in  science  into  new  fields  by  those  whose  exper- 
ience, careers  and  prestige  are  based  on  the  old 
(analogue)  experience. 

Young  writes,  “Does  Mr  Can  find  his  theo- 
ries enable  him  to  do  better  design  work?” 

The  pre-Can  pot-pourri  which  served  as 
electromagnetic  theory  (see  for  instance  D.  B. 
Jarvis,  “The  effects  of  interconnections  on  high- 
speed logic  circuits,”  IEEE  Trans.  Electronic 
Computers,  vol.  EC-12,  pp476-487,  Oct.  1963), 
could  not  help  me  to  successfully  design  high 
speed  systems  (see  Fall  Joint  Computer  Confer- 
ence, 1966).  The  new  Can  theories  were  de- 
veloped in  order  to  make  possible  the  reliable 
interconnection  of  high  speed  (1  ns)  logic  gates. 

The  refusal  to  publish  my  theories  by  instru- 
mentalists in  the  IEE,  the  Institute  of  Physics 
and  elsewhere  led  to  a collapse  in  the  use  of  fast 
(1  ns)  logic  gates  already  available  in  1964  and  a 
decline  back  to  slower  t.t.l.,  and  then  to  the 
very  slow  microprocessors  of  today.  The  com- 
puter industry  has  paid  a heavy  price  for  the 


suppression  of  theoretical  advances  by  means  of 
instrumentalist  arguments.  Still  today,  hardly 
anyone  can  successfully  assemble  1 ns  logic  as  I 
did  in  1964. 

Similarly,  in  the  field  of  computer  architec- 
ture, the  suppression  of  the  content  addressable 
memory  by  instrumentalists  who  only  know 
(and  who  live  off)  von  Neumann  has  blocked 
advance  towards  more  practical  machines  for  a 
third  of  a century. 
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THE  DEATH  OF 
ELECTRIC  CURRENT 

Oh  dear!  Ivor  Can’s  latest  letter  (August)  iden- 
tifies him  as  a prime  candidate  for  compulsory 
reading  of  Dr  Scon  Murray’s  series  of  articles. 
Then,  at  least,  he  might  not  confuse  theories. 

Classical  developed  by 

MuwelHii  the  no  appeal  to  the 

aasvtacc  of  the  electron.  For  the  case  of  a wave 
guided  by  a pair  of  wires,  the  wires  determine 
the  boundary  conditions  to  the  solution  of  the 
equations.  Electrostatic  theory  requires  that 
electric  flux  lines  terminate  on  charges,  but  this 

is  not  always  so  for  the  electromagnetic  wave.  In 

any  case,  the  ■ “-*1  theory  of  electric  conduc- 

tion imposes  do  limit  on  the  speed  of  charges  in 
the  conductors  — that  comes  from  relativity 

theory. 
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C«  A.  K. 


Sot  Mr  Ljit  h Qiiiilrjjjtt  f which 

brings  me  back  to  iV  m .point,  tkctrv 
ttmoit  ud  (kcmBugneiic  wtiu  m only  ire- 
dsuutic  nxidda  o i pruct**,;  which  are  bey md 

owr  eoniprehHii™  - wfaax  Dr  Soott  Munir 
nib  toutt.  Hence,  n tty  that  i model  dw 
not  eriff  ii  nvanrnglru.  If  Mr  Can  dneen  d« 
Do  like  the  dtctiic  current  ankl  dui  i*  hit 
privilege,,  but  if  docs  not  seriously  dtvmtue  ihe 
usefulness  of  i be  model,  which  it  judged  by 
criteria  och?T  ‘inn  credibility  or  personal  prefer- 
on. 

Incidentally,  M,  C.  Wellard  may  with  to  nett 
that  Uk  spwd  of  light  in  wiser  (rdnciivt  uda 
~ 1,3J>  is  rnnidcnbly  leu  thin  that  tn 
vacuum  Cerenkov  radiation.  it  the  dartroaug 
netk  equivalent  ef  CoDconk'i  took  bow,  la 
enrtenoe  {which  U i fret)  doe*  not  coeflict  with 
nknily.  Perhaps  Mr  Wellard  will  ipgfrF**  to 
Cnafew. 

A-  T,  Limb 
British  Tekoocn 
Milton  Keynes 

If  Mr  Citt't  diffiouhia  with  eJectToaugnednr 
■re  tliamuiiied  by  the  tllfflpk  be  pva  u he 
rad  of  hi*  letter  of  August  62  i hen  pedupt  be 
cube  helped. 

Aj  ■ pule  tread*  along  the  line  the  charge 
dpi  terminate*  the  electric  field  line*  a pro- 
wled by  t current  I.  Ttu*  couriau  of  mobile 
cjtann  of  charge  e ud  if  there  ire  n such 
ejectroo*  per  unit  length  of  the  line  tbdr  vdoc- 
hr  i*  f-lfat-  Suppose  that  1-lA  ud  the 
pmdwltt*  ire  copper  win>  of  1 mm2  cm* 
nffrion  then,  ignoring  the  tkh  effect  V a about 
l^1  per  an.  Tbw  wid)  e-l.S.KT^C  we  hire 
VrklO-1  oa  rl  « 2,l0— 15  the  vdatiry  of 
light.  TV  thin  effect,  for  i pulse  of  I m tiretime 
might  nure  V to  2 dm  i”‘  ud,  if  the  conductor 
jj  perfect  ud  the  ekemuie  mourn  is  solely 
limited  by  .imemi  V cugtit  even  be  a* high  u LOO 
aa  T1,  h tbit  the  electron*  actually  hire  to 
MX}  11UT  • kinetic  energy  of  2.5. 10"  u eV  from 
the  held. 

F.  N.  H.  Robinson 
CJaraickm  Laboniory 
Oxford 


[ write  in  rt*poci*e  to  Mr  Ivor  Can1!  requen  in 
heur  so  " f he  Death  of  Ek>-t>e  Cutmil 

(V.W.  Aug.  W2).  „ „ 

TV  uuuualcticn  dinned  by  Mr  Cm  items 
^an  ||jt  ■ *n  mpAwi.  that  sV  apparent  vc  ry 
with  which  charge  mow*  stag  a conductor  i* 
the  lame  a*  tV  wtocity  rf  iMivduil  electrons. 
It  ii  writ  known  from  the  free  eketntt  a»dcS  of 
(tietali  (see  far  example  Sobd  Sate  Physics: 
Second  Editkhu  C.  Kind,  Wiky  1956)  that  this 
it  not  the  east.  The  current  denrity,  J (A/m)>  » 
given  by  NeVpi  where  If  j*  the  number  of 
dectroo*  per  m.  cnetrt»  * the  dectroruc  charge 
md  VD  die  drift  velocity  of  tV  demos,  TV 
drift  velocity  ia  the  directed  vdodry  menpooem 
faulting  &WP  m electric  field  and  mperim 
pnffj  am  the  thermal  vekusVa  of  iV  electron*. 
TV  drift  velocity  » much  lot  than  the  thermal 
velocity  except  in  electric  fields  of  my  high 
value*.  TV  current  (tensity  may  be  interpreted 
u qv,  where  q i*  tV  charge  per  unit  length  of 
pX^dWCtCT  UJ  Bfffain  tk  dffM  Aw  W (k 
TEM  wire  and  t it  tV  vdodty  with  which  the 
were  move*  Hence, 

vq  m NcVd 

ud  Ve/v  - q/Ne  will  be  a null  ratio  in  typical 
• conductor*.  Tbe  ■tatnucfit  that  "web  electron* 
would  hew  to  trevd  at  tV  *p«d  of  light  in  a 
vacuum”  is thw*  wrong. 

Dr  J.  Biown,  C-B^E, 

Technical  Director 
Marconi  Electronic  Device*  Ltd 

WIRELESS  WORLD  NOVEMBER  t9S2 


THE  RIGHT  FORMULA 

Mr  K.  Wood  cite*  an  example  in  Lctten,  Sep- 
member  1982,  which  was  not  the  one  I tad  in 
mind.  Tbc  Mt  thii  Latiifucd  ipc  i ciirowi- 
tiy  by  Patrick  Moon  Itial  AD  Aiocriflfl 

obaervitofy  (1  failed  to  catch  the  name:)  had 
observed,  the  products  of  a supernova  expanding 
at  re  tact  tV  *pced  of  light.  ] do  not  believe 
any  valid  ari anation  ha*  as  yet  been  put  for- 
ward for  she  phenomena. 


C./t.il. 
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Mr  O.  B.  Balean  h as  figures  closely  paralUng 
my  own.  What  is  not  clew  to  me  is  why  it  is  a 
mathematical  ‘figment’ 1 It  seems  an  awful  lot  of 
mam  to  ‘lose’,  yet  plainly  it  does  not  exist. 
Perhaps  it  is  ‘relativistic  mass’  which  is  the  fig- 
ment. 

Mr  Ivor  Catt  seemed  rather  tetchy!  I suppose 
it  must  be  rather  frustrating  when  adjudicators 
demand  ‘prooT  and  he  simply  doesn’t  have  any! 
Why  is  he  so  bitter  about  ‘instrumentalists’?  Is 
there  any  way  of  working  with  electronics  with- 
out n»i*ig  instruments?  He  implies  he  uses  a 
sampling  oscilloscope  and  certainly  uses  a com- 
puter. His  remark  that  ‘today,  hardly  anyone 
can  successfully  assemble  Ins  logic’  is  highly 
suspect,  since  pulse  circuitry  is  peculiarly  adapt- 
able to  analysis  by  computers  and  checking  by 
multiple-beam  oscilloscopes.  Is  it  really  true 
that  Mr  Can’s  theory  came  before  he  had  found 
out  how  to  do  the  job? 

What  it  a ‘theory’,  anyway?  I read  his  letter 
and  find  he  uses  the  word  to  mean  (a)  an  equa- 
tion, (b)  an  aid  to  understanding,  (c)  an  exten- 
sion of  electromagnetic  concepts  and  (d)  a new 
way  to  view  the  phenomena.  All  in  one  letter! 
Surely  the  engineering  comes  fint.  Later  on,  the 
academic*  follow  along,  as  always  a few  years 
behind!  After  all,  isn’t  the  whole  fun  of 
electronics  the  fact  that  we  don’t  know  how 
anything  really  works,  we  just  know  that  if  we, 

do  so’n’io,  such’n’such  happens  and  on  such 
slender  bases  huge  industries  grow. 

I would  merely  ask  Mr  Catt  two  questions. 
What  is  the  use  of  a theory  if  it  doesn’t  predict 

what  a circuit  will  do? 

The  second  question  is  an  equation: 


Ronald  G.  Young 

Peacehavcn 

Sussex 
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DEATH  OF  ELECTRIC 
CURRENT 

In  August  1982,  page  60, 1 discussed  t serions 
anomaly  in  classical  electromagnetism  which,  if 
unresolved,  must  force  us  to  reject  the  conven- 
tional view  of  the  subject  as  invalid.  I 
eight  leading  experts  to  comment.  Three  did, 
but  one  of  these  asked  that  his  comments  re-  i 
main  unpublished.  The  second  reply,  by  Profes- 
sor Abdus  Salem,  was  as  follows: 

“Dear  Dr  Catt,  I am  sorry  I cannot  write  to  • 
the  Journal  as  you  suggest,  since  you  lean  to 
be  having  a private  discussion  in  which  it 
would  be  fruitless  to  enter  for  an  outsider.  ; 
With  kindest  regards,  Yours  sincerely,  Ab- 

dusSalam.”  

I am  very  grateful  to  Professor  J.  Brown, 

CBE  for  the  third  reply.  Letters,  October. 

Brown  does  not  seem  to  grasp  the  problem, 
which  is  that  1/30  nanosecond  after  the  state 
shown  in  the  diagram,  electric  charge  must  have 
reached  a distance  1 cm  further  to  the  right, 
of  the  wavefront’s  position  shown  in  the 
^agmni_  To  get  there,  the  charge  must  travel  at 
the  speed  of  light  in  a vacuum  so  as  to  be  m 
place  to  sustain  the  newly  appearing  electric 
flux.  It  is  not  good  enough  for  ten  um«ss  much 
charge  to  travel  at  a tenth  of  the  speed;  the 
correct  charge  would  have  to  travel  at  the  full 

The  letter  from  Dr  J . Brown,  CBE,  was  pub- 
lished in  WtreUss  World,  October  1982,  along 
with  a letter  from  F,  N.  H.  Robinson,  who 
the  same  elementary  error,  which  is  that 
if  I have  promised  to  deliver  one  dozen  eggs  to 
Oxford,  one  hour  from  now,  Oxford  being 
mil<n  away,  there  is  no  point  in  despatching  ten 
dozen  eggs  in  s vehicle  which  travels  at  only  10 
mik/b.  I must  find  a way  to  transport  eggs  at 
lOOmik/h. 

Today,  80%  of  electronics  is  digital,  and  die 
primitive  in  digital  electronics  is  a logic  step 
travelling  from  one  gate  to  the  next.  The  reign- 
in  theory  must  cope  reasonably  with  this. 
Theory  C ( Wireless  World,  Dec.  1980)  does  so 
perfectly,  and  no  other  theory  does. 
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C.A.M. 


* * * 

In  uum  to  R.  T.  T jmh’i  lento',  WW  Oct 
19&2,  ] sever  inibuted  tbc  cnitaKe  of  the 
electron  tn  Maxwell.  The  four  arinms  tlw  E 
mted  m my  August  19&2  letter  do  not  menboo 
the  election.  Lftn  on  in  my  letter  1 adopt 
convection*]  parlance,  which  unbraces  the 
dttpun.  However,  the  content  of  whit  I mid  . 
remaini  equally  ditumut  for  the  conven  ticnal 
view  if  for  "u  electrona"1  you  md  "n  coulamfc* 
of  charge”. 

"Qmaieri  electromagnetism’ ' it  nor  Maxwell 
t* ken  out  of  deep  f retie.  Rather,  it  is  the  Mas- 
wdJ  view  embelliched  by  later  lunuudo. 

Lamb  goes,  on  to  write,  "Electrostatic  theory 
requires  that  electric  flux  line*  tcnnmaie  tm 
charges,  hut  this  is  not  always  so  for  the  elenn- 
magnetic  wave."  By  this  sutrenent,  be  sets  hint' 
self  apart  from  the  whole  tradition  in  electro- 
magnetic  theory.  Cap  he  supply  any  reference  or 
expert  to  support  this  extraordinary  statement, 
that  a line  of  electric  flux  does  not  have  to 
terminate  on  electric  charge? 

Ivor  Cart 
St  Albans 
Hms 


Although  Ivor  Can  baa  again  been  rather 
dropped  on  (Letters,  October),  be  should  re- 
gard chat  aa  a umII  price  to  pay  for  the  privilege  . 
of  b"ng  inarm  menial  in  rXpOfjng  the  ifaoftcotii- 
irtfcp  rtf  our  current  physical  theOne*. 

Almost  everyone's  picture  of  the  behaviour 
a radio  dipole  it  of  electron*  rushing  from  one 
cod  of  it  to  die  other , add  back  again,  aace  in 
every  r.f.  cycle;  it  it  easy  to  *oe  that  in  order  no  , 
travel  anything  like  two  hsif-wavekagth*  in  one 
rf.  cycle  the  image  velocity  of  ihe  ekcTO* 
would  have  to  be  acmethijig  like  c,  the  vdoaty 
of  light.  But  if  ooe  does  the  mms  the  result 
turns  out  to  be  not  Ike  that  at  all-  A hangy 
dectrk  current  - ooe  that  makes  a copper  wire 
too  hot  to  touch  — corresponds  to  an  election 
flow  of  only  about  one  millimetre  P«  second, 
Irrespective  of  the  gauge  of  the  wire. 


So  it  would  seem  that  the  rapidly -muring 
"liaea  of  force"  of  Heinrkh  Hern' t radiation 
Odd  cannot  be  connected  Co  the  real  electric 
charges  that  are  carried  by  real,  slow-moving 
electron!.  They  must  terminate  instead  on 
imaginary  charges  which  oariUaie  si  the  speed  of 
light,  or  at  lent  It  velocity  v where,  ss  Or 
Brown  says , ltv  is  the  velocity  with  which  the 
wave  moves”,  which  is  sa  ur  m c is  makes  no 
matter.  Nobody  at  my  school  told  me  that  the 
"charges'’  of  electromagnetic  theory,  which  give 
lire  to  the  electromagnetic  nulnoon  field,  were 
imaginary  charges , . , 

The  feature  that  E find  *«whhj  i§  that  your 
omrspondents  do  not  mu  It  all  disturbed  by 
die  difference  - only  * factor  of  10]I  or  loE  - 
which  they  agree  exists  between  the  values  of 
the  charge  vdod ty  according  to  the  two  theo- 
ries- It  isn't  l matter  of  miring  models  or  of 
Lika  and  dUtoj  one  at  least  of  the  Lheories 
must  be  wrong.  So  whv  not  be  honest  and  admit 
it? 

Scott  Murrey 
Gough  ton 
York] 

I have  fallowed  Mr  Can's  correspondence  about 
his  new  theory  of  current  flow  with  great  in- 
terest* even  if  without  * full  understanding..  As 
indeed  1 have  the  sentiments  of  ihoac  who  think 
it  posable  that  Finf™  wi*  not  quite  right  in 
some  of  Mi  cxmci|nk]Eis,  And  moreover  have 
often  wondered,  myself  , 

It  is  extraotrdinary  bow  mankind  has  made  so 
much  of  h»  progress  starting  from  ides*  that 
later  were  contended  to  be  quite  wrong.  For 
mttUHC,  bow  the  'fist  earthiits'  of  long,  kttlg. 
ago,  went  on  their  voyages  of  discovery  and  all 
came  out  right  in  the  end.  But,  aU  band  on 
notions  that  cSpericDre  subsequently  showed 
were  not  quite  right.  So  with  [hia  In  mind  I tm 
working  bard  lo  get  into  neb  mental  stare  at 
will  iHow  me  bo  follow  Mr  Gfttfa  new  thinking , 

Brought  up  aa  I «u  in  the  days  of  the  gold- 
leaf  electroscope,  I can  imagine  bow  a source  of 
potential  cm  be  applied  to  a conducting  surface 
and  spread  out  over  it.  Aa  one  can  drop  oil  onto 
water  and  watch  it  spread  out-  E expect  ihe  new 
theory  explain*  this,  but  that  E haw  failed  to 
grasp  it. 


C « it  + j.'  1 + 
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Where  I hm  failed  miserably,  in  Mr  Cate’s 
terms,  is  to  be  able  to  visualize  (because  for  such 
as  myself,  visualization  is  the  only  tool)  bow 
charges  originate  and  subsequently  dispose, 
themselves,  where  both  the  surfaces  concerned 
are  non  conductors.  In  other  words.  1 go  back  as 
far  aa  rubbing  the  ebonite  rod  with  the  cat’s  fur. 

What  is  it  that  comes  from  where,  and,  what  is 
sitting  on  what? 

How  1 wish  simplicity  still  ruled. 

OuidaDogg 
Hurstpterpoint 
West  Sussex 
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In  lily  to  Ronald  G.  Young’s  letter,  November 
I iuue,  the  answers  to  the  questions  he  posed  for 

me  are  , 

1)  a theory  which  does  not  predict  practical 

results  h*»  no  practical  use 
i 2)  R * E/ 1 by  definition. 

A*  to  his  third  paragraph,  I would  assure  bm 
1 that  by  the  word  ‘instrumentalist’,  (see  his  book 
' ^Conjectures  and  Rriutations",  KKF a 

pi 00,)  Karl  Popper  does  not  mean  people  who 
Sse  instruments  like  oscilloscopes  and  compu- 
ters. The  brilliant  Wireless  World  editorial  of 
July  1981  mentions  instrumentalism,  and  puts 
Young’s  position  into  historical  perspective. 

As  to  my  bitterness  about  instrumentalists,  1 
give  good  reason  in  my  September  1982  letter. 

Those  college  professors,  institution  officials 
and  Nobel  prize  winners  who  (unlike  me)  get 
salaries,  expense  accounts  and  fringe  benefits 


from  electromagnetic  theory  — I understand 
that  the  dinners  for  potentates  in  the  IEE  are 
very  lavish  - are  seen  in  the  recent  Wireless 
World  debate  entitled  “Dispacemcnt  Current’’ 
and  “Death  of  Electric  Current”  to  be 
abysmally  ignorant  of  their  subject,  and  yet 
those  same  people  as  referees  of  learned  jour- 
nals, have  for  ten  years  exercised  their  power  by 
preventing  me  from  publishing  my  results  in 
any  learned  journal  in  Britain  or  the  USA,  in- 
cluding journals  of  the  IEE,  IEEE,  Inst.  Phys, 

Some  Wireless  World  readers  will  be  surprised 
to  learn  that  during  25  years  of  work,  I have 
never  succeeded  in  publishing  any  of  my  work 
in  any  British  learned  journal.  The  defences 
against  new  information  are  particularly  strong 
in  Britain.  The  Inst.  Phys.  broke  their  contract 
i with  us  to  publish  the  paper.  “The  History  of 
Displacement  Current”  (later  published  in 
Wireless  World  March  1979)  when  they  disco- 
1 vered  that  it  contained  new  information.  If  one 
did  not  become  bitter  over  such  a scenario, 
when  would  one? 

The  arrogance  of  the  ignorant  power  brokers 
in  our  society  seems  limitless  when  it  comes  to 
suppressing  scientific  advances  by  Catt,  Heavi- 
side, Galileo  etc.  The  ability  to  manoeuver  one’s 
way  to  the  top  of  the  IEE  or  Inst.  Phys.  is  no 
justification  for  suppressing  advances  in  the 
disciplines  which  generate  the  financial  base  of 
those  institutions.  If  these  people  resent  their 
good  frith  being  questioned,  then  I look  for- 
ward to  being  invited  to  publish  in  their  journals 
and  lecture  in  their  halls  . 

Farther  reading 

1.  T.  Jiynci,  Foundations  of  Probability  Theory  and 
Statistical  Mechanics,  from  Delaware  Seminar  in  the 

Foundation  of  Physics,  ed.  Mano  Bunge,  Springer- 
Verlag  Berlin  1967.  (Library  of  Congress  no.  67- 
16650).  First  chapter  “What  makes  theories  grow?” 
pp  77-83 

L O.  Heaviside,  Electrical  Papers  Vol.  1.  Macmillan 
Lqnrf™  1892,  pp.  vii-x.  Heaviside  discusses  the  way  in 
which  his  publications  were  blocked.  It  includes 
"Perhaps  it  was  thought  that  official  views  were  » 
much  more  likely  to  be  right  that  it  was  safe  to  decline 
the  of  novel  views  in  such  striking  opposi- 

tion thereto.  There  seemed  also  to  be  an  idea  that 
official  views,  in  virtue  of  their  official  nature,  should 
not  be  controverted  or  criticised ...” 

I Ivor  Catt 
j C.A.M.  Consultants 
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